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STATUS OF PROGRAM

PuASE STAGK
Origin Operational

e

A. PURPOSE OF PROCGRAM

To compute the drawdown time (hrs) of a reservoir from a given upper pool
elevation to a specified lower pool elevation given either a constant inflow
(may be zero) or an inflow hydrograph

L)

8. PROGRAM SPECIFICATIONS

SEE FOLLOWING PAGES.

C. METHODS

The program is written in G635 time-share series, FORTRAN IV, and is part of a
Conversationally Oriented Real-Time Program-Generating System (CORPS). The
program consists of a main program and a subroutine. The main program handles
all I/0 requirements and computations. The subroutine performs all writing

and file requirements to save the output for graphics and/or other use if
requested.

D. EQUIPMENT DETAILS

The program was developed and is operational on the WES G635, Vicksburg, MS.
It is also operational on HIS 66/8(, Macon, GA, and Boeing CDC, Seattle, WA.

T INPUY-SOTPUY

Input requirements are: Either constant (may be zero) or inflow hydrograph;
time in hours, flow rate in acre-ft/hr, loss coefficient of outlet conduit,
initial and final gage heights of reservoir water surface in ft above outlet
intake invert, and coefficients of power curve to data of gage height (ft)
versus reservoir storage (acre-ft). Output includes given data and the

values of inflow, outflow, storage, and gage height of water surface for
each time step.

7. ADDITIONAL REMARKS ?

Complete documentation of this program is available from the Engineer
Computer Programs Library, Technical Information Center, WES.

{ t

PREVIOUS EDITIONS ARE OBSOLETE.
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B. PROGRAM SPECIFICATIONS:

LANGUAGE: ANSI FORTRAN (FORTRAN IV)

Solution Requirements: The run command ;

RUN WESLIB/CORPS/H225¢,R

and the inputs defined in (E).

Method of Analysis: Numerical solution of the level pool routing-

lumped-form of the continuity equation.

Core Requirements G635: 13 K words

External Storage:

| 1. If input is to be entered for an inflow hydrograph and the user
‘ has no existing hydrograph file, the program will create and save
the user named hydrograph file. The file limits will be from 6L0O
to 12K G635 words.

2. If the output is to be saved for graphics and/or other use, then
the program will create and save the user named output file with

;) limits from 64f to 12 K G635 words.

Restrictions: None

General Equation: Continuity equation discretized over a time

interval (At)
¥ - ¥

1 Yoo %

1 -
(1) + I,) - 30, - 0,) = —55¢

2
where I , 0, and ¥ are inflow, outflow, and volume, respec-

tively, and the subscripts 1 and 2 indicate the start and end

of the time interval (At).




H2250

Range of Quantities:

Unlimited
Accuracy: Same order of magnitude as the accuracy of the gage

height versus storage relation.
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineering and Computer
Program Library Standards and Documentation, Appendix B
PART I: ENGINEERING DESCRIPTION

1. PROGRAM NUMBER: 722-F3-R@-2DO

2. TITLE: H2250 - Reservoir Storage Drawdown Time
3. REVISION LOG: N/A

L. PURPOSE OF PROGRAM: To compute the time required to draw down a

reservoir from some upper pool elevation to a lower pool elevation given
either a constant inflow (may be zero) or an inflow hydrograph.

5. STEP SOLUTION:

a. Input. The input variables that must be supplied upon request
are:

(1) Type of inflow. Either constant (may be zero) or an inflow
hydrograph. If constant, the value must be supplied (acre-
ft/hr), however, if a hydrograph is used, a data file must
either be created or a data file from a previous run may be
used. If a data file does not exist, the program will fur-
nish instruction on how the user may create the file. These
instructions include: requests for data file name, number
of points on hydrograph, and the values of time versus dis-
charge. If a data file already exists, the name of the file
is requested.

(2) The loss coefficient of the cutlet conduit defined by:

where K 1is the loss coefficient, @ 1is the discharge,

A is the cross-sectional area of the outlet conduit, and

h is the head or gage height (ft above intake invert), and
g is the acceleration of gravity. See program H2251,
which may be used to compute the loss coefficient of an
outlet conduit from prototype measurements of drawdown.
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(3) The cross-sectional area of the outlet conduit, ft2.

(4) The initial gage height of the water surface at which draw-
down begins (feet above datum used to determine loss coef-
ficient in (2) above).

(5) The final gage height of the water surface, ft.

(6) The coefficients of a power curve fit to the plot of gage
height (ft) versus reservoir volume (acre-ft). A straight 4
line is fitted to the log-log plot and the equation has the
form:

Y = cxP (2)

3 where Y is the reservoir volume (acre-ft), X is the
gage height of water surface (same datum as in (2) and (L4) ;

, above) and C and D are the coefficients required by the

; program. If one straight line does not fit the data over

‘ the range of gage heights, straight line segments of best
fit should be used. If the drawdown limits overlap seg-
ments, the problem must be solved in steps, where the ini-
tial and final gage heights for each step lie on one seg-
ment and the respective C and D coefficients are used

. for that step. Thus, the final gage height for one step

? would become the initial gage height for the succeeding

step.

(7) Desired type of output. Tre user has an option on the
amount of printout. Either a detailed printout of gage
e height, inflow, storage, and outflow for each time step or
a printout of these parameters for the initial and final
time steps are available. Furthermore, for the detailed
printout, the user may specify the time step increments.

b. Theoretical Formulation: The level pool routing technique is

used to describe the movement of water through the reservoir. The pro-

cedure follows from the lumped form of the water continuity equation,
| 1-0=% (3)

where I 1is the inflow, 0O is the outflow and ¥ is the reservoir

storage or volume.

- . —— LRy v >
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Equation 3, discretized over a time interval At is

-

—'(I

5 + 1) - %-(o +0,) = S=—= (L)

1 1 2) At
where the subscripts 1 and 2 1indicate the start and end of the time

interval, respectively. Equation 4 can be expressed as

2,2_1.,.1 py
e t3 Tae 3 m0t3 (I Iy (5)
Define
- ¥ .0
N=93T*3 (6)

' Equation 5 reduces to
. - 1
: N. =N -0 +=(I. +1,.) (1)

2 1 1 271 2

The data consists of the inflow hydrograph and of a relation between

outflow and storage. The inflow hydrograph is discretized in time to
yield a series of I values.

c. Steps in Program Execution.

(1) Input variables defined.

(2) Given the initial gage height (head on outlet conduit) the
initial value of outflow is computed by

2gh

Q = 0.0826LA —E—L (8)

where Q is the outflow in acre-ft/hr, A is the cross-
sectional area of the outlet conduit (ft2), g is the
acceleration of gravity (32.2 ft/sec2), hy is the initial
gage height (datum is taken at the outlet intake invert)

and K is the outlet conduit's loss coefficient.

(3) The initial storage or volume of the reservoir is computed,
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r——r

: _ .D
¥ = Chy (9)

where ¥ 1is the storage in acre-ft, h is the initial
§ gage height, and C and D are the coefficients of the
power fit curve of gage height versus storage.

(4) The initial N value (Nl) is computed with equation 6.
The time step (At) used in the computations is set at
1 hour for the conditions of constant inflow and it is set
at the time interval of the inflow hydrograph for the
hydrograph condition.

(5) Given the inflow hydrograph (I values), the updated N

value (N2) is computed with equation T.

(6) With N, known, solve for h2 by noting that

Ch
N, = KE_ + 0. 0826A,/ (h2) (10)

[P,

or

1/2 _
5 =Ny =0 (11)

= fé& = c
where a = 0.0826A X and b AT

Equation 11 is solved by a first order Newton technique,

ahg + bh

i.e.,
i‘ D i/2
F(h) = ah, + bh;'" - N, (12)
! and the derivative with respect to h ,

Fr(n) = aDhPt + L ppt/2

o 5 bh, (13)

Initially the value of h2 is assigned the value of hl
and by iteration, i.e.,

p* = - Bl (14)




(8)
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*
the new approximation (h_) is obtained. Iteration using
equations 12, 13, and 14“is continued until

o = hy| <o0.01 (15)

or for 200 iteration.

With hp determined, the values of storage (¥p) and out-
flow (0o) are computed by equations 9 and 8, respectively.

Set ¥ = ¥2 and 0l = 02 and repeat for the next h .

Termination criteria is when the value of h is less than
the lower limit of gage height supplied as input or when
the outflow equals the inflow.




) PART II:
REVISION LOG: N/A

FUNCTIONAL FLOW CHART:

H2250

COMPUTER FUNCTIONAL DESCRIPTION

READ:
constant; 1 for hydrograph

type of inflow, @ for

READ: new tile name, num
points for hydrograph

, and pairs of time (hr)

! versus discharge (af/hr)

i

create hydrograph
and attach

inflow

READ:

file name

READ: time (hr) and
discharge (af/nr)
for each point

WRITE:
discharge (af/hr) for each point

num points, time (hr) and

‘/ Idetachf

detach

READ:

conditions only

cross-sect area (sq ft), initial
gage height (ft), final gage height
(£t), coef of power curve to fit gage
height (ft) versus reservoir volume
(af}, type output, l-detail or 2-final

save
output for
graphics and/or
other use

F

T

READ: time interval
for printout; = 1,
constant; = 2, hydro-
Lgraph inflow

PRINT:
gage ft, iaflow,

initial time,




WRITE: conditions ut T

Initia) time

PRINT: Newton method did not

converge in 209 iterations,

WRITE: time (hr), zmge €t
(ft), inflow (ar/hr). stor-
age (af), outflow {(af/hr)

T

1
—x
use Newton's tangent method to
compute gaze neight at time,
HNewton
iterations
>20¢ check input dat-:
¥,
compute inflow, storage and
outflow at timet
PFRINT: time (hr), gage height (ft), inflow {af/hr),
storage {ar), end outflow {af/hr)
F
is
F computéed head

RETURN=1

< final gage height or
outflow = inflow

GR = 1 22501

READ: desired input

H2250




| {22506 ] |

RETURN 1

save original interval and out-
put type and reset for graphics

‘ / WRITE: graphics header //

set to original values and detach

IT — —~ _lentry point into H2258G to re- i
25

reset to original inter-
val and output type

RETURN 1
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3. LEQUIPMENT AND OPERATING SYCTEM: The program was developed on a

G635 time-share system in which input/output equipment consisted of a
Model 33 remote teletype. It is now operational on the WES/G635, Vicks-
burg, MS; HIS 66/8p, Macon, GA; and Boeing CDC, Seattle, WA.

L. INPUI REQUIREMENTS: All required inputs, except for the case where

the user has an existing hydrograph input data file, are entered via the
user's time-share terminal device in free-field format.

5. SECONDARY STORAGE INPUT: The following is the format setup for the

user's hydrograph input data file. If the user has no existing hydro-
graph file, then the program will create and save the user named hydro-

graph file. All line numbers are three digit.
Line 1 FORMAT(LX,A5,1X,1I3)

Equal to H2@5¢ followed by the number of points (NP) in the hydrograph.
Must always have H2@5@ since it is used by WHESLIE routine TACHFILE to
verify that the file is an input data file for program H2@5¢

1pp H2@50 19

Line 2 FORMAT(3X,2(1X,F18.2))
This format controls the remainder of the data file. Each line will con-
tain one value of time and one value of discharge. The number of lines
will be equal to the number of points (NP) as given for the hydrograph.

192 9. 90 ¢.00
1gk 1.00 6.61

2NP;1¢¢ 18.p0 p.00
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INPUT DATA DESCRIPTION: The following names are used for the input

variables in program H2@5@.

put

AC - outlet conduit cross-sectional area, ft2

CD ~ loss coefficient of outlet conduit

CI - constant inflow, af/hr

COEFFA - coefficient of power equation for gage height (ft) versus
reservoir storage, af/ft

COEFFB - coefficient of power equation for gage height (ft) versus

reservoir storage, af/hr i

FILEK(1) - 8 character, dimension max 2; name of input data file

HI - initial gage height of reservoir water surface, ft

HF - final gage height of reservoir water surface, ft

IPR - time step increment for printout

NP - number of points on inflow hydrograph, <1¢¢ ?

NT - type of inflow, § - constant; 1 - hydfograph ?

OUTPUT -~ integer; type of output, 1 - detail; 2 - final conditions i
only

Q(1) - dimension max 1¢@; inflow values of hydrograph, af/hr

T(I) - dimension max 1@@P; time values of hydrograph, hr

OUTPUT DATA DESCRIPTION: The following names are used for the out-

variables in program H2@5@.

H2 - gage height of reservoir water surface at end of time step,
£t

HI - initial gage height of reservoir water surface, ft

01 - inflow at initial time step, af/ft

02 - inflow at end of time step, af/hr




QI(1) -

TT -

VOL1 -

VoL2 -

outflow at end of time step, af/hr
dimension max 19@; outflow at initial time step, af/ft

time at time step n for n = initial time to drawdown
time

reservoir storage at initial time step, af

reservoir storage at end of time step, af

8. PROGRAM MESSAGES: Return from program message is to RERUN (another

set of conditions) or STOP.

NEWTON METHOD DID NOT CONVERGE IN 2¢@ ITERATIONS - CHECK INPUT DATA

9. VARIABLE

DEFINITIONS:

AA

AC

AN2

BB

CD

CI

COEFFA

COEFFB

DELT

temporary variable used in computing the gage height of
the reservoir water surface at end of time step

outlet conduit cross-sectional area, ft2
N value at beginning of time step (Nl)
N value at end of time step (N2)

temporary variable used in computing outflow

temporary variable used in computing the gage height of
the reservoir water surface at end of time step

loss coefficient of outlet conduit
constant inflow, af/ft

coefficient of power equation for gage height (ft) versus
reservoir storage, af

coefficient of power equation for gage height (ft) versus
reservoir storage, af

time step, hr
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DH - difference between previous value of gage height at end
: of time step and the value of the new approximation,
! equation 15, ft
DQ - difference between outflow and inflow, af/hr
1
FH - functional relation (equation 12) in terms of gage height

at end of time step |

FHP - first derivative of FH, equation 13

FILEK(I) - 8 character, dimension max 2; I = 1 , name of input
data file; I = 2 , name of output data file for graphics

and/or other use
G - acceleration of gravity, 32.2 ft/se02

] Hl - new approximation of gage height of reservoir water
surface at end of time step, equation 1k, ft

H2 - gage height of reservoir water surface at end of time
step, ft

HF - final gage height of reservoir water surface, ft

HFILE - 5 character name of program (H2@5@¢); passed to WESLIB

routine HACCT for bookkeeping; passed to WESLIB routine

? TACHFILE to verify that I/0 files to be used are files
) for H2P5¢ .
HI - initial gage height of reservoir water surface, ft
:f IPR - time step increment for printout, hr
JKL - directs return from WESLIB routine RERUN to desired input
read

KFILE - file code; KFILE = 1 , file is an input data file; = 2,
file is an output file

LQX - equal 1, print instructions from WESLIB routine RERUN;
equal 3, no print

,! 1Q7 - equal 1, execute all manual input cues and reads; equsal 2,
‘ call WESLIB routine RERUN and enter only desired inputs

NP - number of points on inflow hydrograph




NT

01

02

OUTPUT

| VoLl
VOL2

22272
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type of inflow; @ - constant; 1 - hydrograph
inflow at beginning of time step, af/hr
inflow at end of time step, af/hr

integer; type of output, 1 - detail; 2 - final conditions
only

outflow at beginning of time step, af/hr

outflow at end of time step, af/hr

dimension max 1PP; inflow values of hydrograph, af/hr
dimension max 1f@; time values of hydrograph

time at time step n for n = ipnitial time to drawdown
time

reservoir storage at beginning of time step, af
reservoir storage at ené of time step, af

2 character; equal RE, rerun; equal ST, stop

10. EXAMPLE CASE: User has an existing hydrograph data file.

Input: Type of inflow (NT) = 1

File name (FILEK(1)) = HYDRO

Loss coefficient outlet (CD) = 16.2

Cross-sectional area (AC) = 16 ft

Initial gage height (HI) = 6§ ft

Final gage height (HF) = 1§ ft

Coefficients of power curve (COEFFA)
(COEFFB)

Type of output (OUTPUT) = 1

Time interval (IPR) = 12 hr

Save output for graphics and/or other use = NO

.Bu35;
2.574

List of HYDRO

120 9.M0 14,38
:gg uz2se g.lg 9. 122 le.ee 13,22
188 1.00 6,61 124 11.00 11,57
126 2.00 14,0% 126 12,80 9.92
123 3.0e 21.49 123 13,00 3,26
110 4,23 24,79 130 14,00 6,61
112 5.69 22.31 132 15,20 k.96
14 6,20 19.83 134 16. 28 2.48
116 7.8@ 14.18 136 17.00 8.33
118 &.230 16.53 138 18,020 2.

13
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Qutput : 4

H2258 - PECEPYOI® STOIPAGE EVACUPATION TIME i

AA = TVDE OF INFLOW ENTEP @ FI© CONCwANT INFLOW(MAY BE 2EPO) o®
PITE® | FOP INFLOW HVDPOGPAPH(MAY BE FOLLOVED VITH CONSTA'IT INFLOW),

Do vIou HA'-'!.‘ AN IVeny DATA FILE FOP INFLOW HVDRIGEAPHM? v OP NI
IF M9, “E WILL HELD vOU CPEATE FILE. 3
aVv
AT - FILE NAME
SHvDeO |
AG - LOSS COEFFICIEI~ WIP QNTLET COND''IT DEFINED BV
K=2.,4GeM/(0O/A)%% 23 VHEDE X=L0cs COEFF, GPACCELEFATINN N¥F
GPAY'l ™V, =Dl CCHAPGE AND A=C®)8€=-SECTIONAL APEA OF O'TLET COMDI"IT.
=16.2 . N
M - CPOCS-SECTIONAL APEA(FT%%2) OF OUTLET CONDI'I T,
alé .
Al = INITIAL GAGE HEIGHT AT VHICH DPAYDOW! BEGIMS(FT. ABOVE

¢ DATI™ MSED T0 DETETMIVE OUMTLET COMNDI'IT LOSS CIEFF).
=60 )
AJ = FINTAL GAGE HEIGHT TO VHICH PESEPUYOIP I& TO BPE DPAW DOWN
(FTe APOYE DAT'M '1SED T) DETEPMINE OULET COND'"IT LOSS COEFF).

) =1g . )
1 AKX ~ COEFFIC} El"@ O!' PHuEe CrewE FIT T GAGE HEIGHT(FT) ve PESEPWOLIP
' WLIME(ACPE-FT). FOPM OF EQ'"ATION? "'A*'("P’ YHEPE v EQUALSC

WOLM™ME, v EQTTALS GAGE HEIGH™ AND A AND B AFE THE COEFFICIENTS.
ENTEP A *{EN B SE®ERATED VITH A COMMA.
., 9435,2,.%74
AL - DESIPED “PE OF Onenier A& FOLLOWSS
ENTEP | -~ DETAILED PPIYNTOM"™ OF GAGE HT., INFLOW, STOPAGE
AYD QMTFLOW FO® EACH INCPEMENTED TIME.
ENTEP 2 - LIMITS OTowT T INITIAL AND FINAL COYDITIONS OWLY.

=]

M - ‘r!‘ﬂ; !V*""AL ™T]e PPINTITT.

NOTE! MI'ST BE EfmAlL, ™0 MULYIPLES OF | FOP CINETANT INFLOW OP MULTIDLES .
‘e OF TIME INTEPVAL OF THE INFLOV HYDPOGPATH.

=

M) = SAVE O"'TRPI'T FOP GPAPHICS AND/0P QTHEP 11oE

4 -0

TIME GAGE H™. INFLOW STOPAGE AUTFLOYW
(H®) (. 2 CAF/HP) CAF) CAF/4P)
e. 60,00 2. 1642.29 20,42
12.060 59.28 9.92 1586, 5¢ 28,28
24.00 $8.99 @. 1374.19 19.73
36.00 52,09 8. 1141,%9 19,03
a8 .00 a7.86 e. 917.39 18.24

1k




60,00
72.80
84.020
96.00
188,20
189.20

43.18
37.88
31.63
23.64
19,27

7.85

oEPIAl 0P STO®

=eryp

A pls Pt imds wrB. TS AN | AN, S i

724,37
$02.84
316.12
149, 34
16,62
8.7

15

17.32
16,23
14,83
12.82
8,37
7.39

H2250
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineer and Computer
Program Library Standards and Documentation, Appendix C
PART III: FILE DOCUMENTATION
1. REVISION LOG: N/A
2. TITLE: H225@ - Reservoir Storage Drawdown Time

3. [PROGRAM SOURCE LISTINGS: See pages 17-22

L. NUMERICAL AND LOGICAL ANALYSIS:

First order (Newton) fixed point iteration technique is used to
determine gage height of reservoir water surface at end of time
step

5. SUBROUTINES NOT DOCUMENTED IN ABSTRACT: None

6. MISCELLANEOUS: The program is part of the CORPS computer system.

CORPS is an acronym standing for Conversationally Oriented Real-Time
Program-Generating System. The program is now operational on the WES
G635, Vicksburg, MS; HIS 66/8p, Macon, GA; and Boeing CDC, Seattle, WA.
The source listing on page 17 contains the first line run command and
brief for H225@. This first line run command runs the binary H225@B of
the source listing on pages 18-22 (FORTRAN source of H225@) and attaches

the WESLIB routines HACCT, TACHFILE, and RERUN.
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H22%0

22,06/,79

2021x#P17] wECSLIR/CYFRe/ /422508, PIVECLI T/ PERIN, £ VECLI B/ ~ACHFILE, Pi

CCA2« #ISSLIR/HACCT, P

8888 62 THIS mENGeAN CHMPUTES THE DPAWDI™ TIME (HP) FNP A PECEP™MI®
031€ 64%1~y CHYETANT I'IFLNY CAF/HP) 9P [YFLAW HYILPIGTADY EWECIFIED VI TY
TEREne e=qraGE PELATIAM (AF). ATHEP
2338 SP1y=rTs FEAUIPEID AFE THE C®NCS-SECTIN] APEA (FTTxx2) AYD LISS

2348 60CHEFFICITM™ 2F ~4E JUTLET COMDMIT AYD THE LIMITE (FT) 2F THE

2820 6274E GITEM GAGE YEIGHT (FT)

385@ 241maTEP €MPFACE ELEVATION,
€36C 63 THE 9VTeonT CNNEIET OF A

2872 65(¢FT), IMFLA' (AF/HP)Y, STOPARE (AFT) AMP 2°'=FLAW (AF/4P) AS SOECIFIED

TAPLE NOF TIME (H®™)

UERCITE GAGE YEIGHT

@382 A7wvy THE '"CED'SE TIME IMCPEMEMNT (HP) FAFR DPRINTaUY,

2999 %xB5F1IL Y

17
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d2/06,79
y2253e

000Q01epprn] =i /COTOS/42258B(NOGO)

10808 DIMEISIN] *(188),n1¢100

18810 coM'19 /C7732L/KFILE, FILEX(2), /MAIN/LO%,LOY

18020 CYArACTE® FILEK#8,4FILEsS, 222772

10030 IYTEGEP Orrenne

180840 Laz=13 nva |iyFILE=SHY 22583 CON= 15 yven !

18388 »eiMT 180233

1806@ 10033 FIPMAT(/*"4225@ - DESEP'MIP STOPAGE EVACI'PATION TINE"//)
18687¢ 1@634 CALL HACCT(YFILE)

10088 Gn TO(10040,18346),L07

180093 138C40 »or~ 1)

19108 | TOPMAT("AA = TVDE 9F I'IFLOYWS EITEP @ ¥1° COIC*AMT I'IFLI™(MAY BE
1811027£r9) Jo"/"EITEP | FOP INFLAY HYDPAGPAPH(MAY PE FALLIOVED WITH CONS
1812887ANT IMIFLOM . ™)

10130 10232 oEAD,MIT

10142 1v(MT.NE. D) GO ™ 2

10150 1¥(NC21.En. 1) GO 1O 10100

18168 Gn ~n(¢10122,12846),L07

12170 10123 n»neinT 4

18182 4 THPVAT(™ATR - CONSTAMT INFLOV °TALU'E IN ACPE-FT/HP. IF NO IMNFLOV
16190¢-EITEP 8.0.')

192228 12133 eEAD,C!

186218 ~cov=2

10228 o1c¢ly=Ct

18238 prLT=1.0

10242 go vy 32

1825@ 2 ¢9 T12175%,18285),Lr2

18260 18175 »nprvyT 6 ]

1827¢ 6 ®NeMAT( /D) VAT HAE A IMD'T DATA FILE FOP IMFLOV HVDONG®SASY?
182304 v OF M1"/"1IF %9, VE WILL {ELD vN'' CFEATE FILE.™)

1829¢ caLL AVSVER($5¢3,$150)

186302 10285 1F(IMV.E0. 1) Lnz=l

18318 "v=3 .
16320 c0 ~0¢150,19846),107

18332 1S@ npiNT3iLnTsl

10348 3 FOPMAT("AC - NEW INO'T DATA FILE YAME.")

10350 12238 rEAD 9, FILEXC 1)iLOZ=1

18360 9 FOPMAT(AS)

10279 GO ™ 10250,108346),L07

1533€ 122SC nelvyr 18 )

19392 1@ FoeAT("AD ~ I'™MBEP 9F POI*ITS FOP HYDPIGPAPH.™)

18400 10278 vEAD,M®

16410 G0 *nN¢10288a,10846),Ln7

10422 10232 »nopyr 11} .

18430 1] TOPMAT("AE - PAIPS OF TIME(H®S) S OCACPE-FT/HP) OF THE HVDPIGP
18Q433ATYS /" CEPEPATE ALL 'ALMES WITH COMMAS. MAVIM'™ N9.=128 aAMD TIME'™/
10450211 7EP AL MUIST PE COMETAYT. FOLLAWING HYDPIGPAPH THE PPOGPAM ASSM
16460¢ES A"/ CIMNSTANT INFLAY EQUAL T2 LAST €& YALM™E O9F THE HVYEDOG®APH.™)
18478 10338 pEAD, (TCI),01CI),I=1,%D)

10480 XFILE™]




H2250

22,06,79

u225@-e cnver.

10490 CALL TACHSILF(HMTILE, $11734) i
18500 ol ~E(KFILE,278) *1n, (1%x2+ 188, 7(1),0IC1),t=1,ND) :
18513 CALL DETACH(KFILE,,)

10528 279 FaraA™("10Q EvACY “,13/¢13,2¢1v,v10.2)))
18538 59 ~ 2¢

18548 SB3 rro¢ryvna, 18, 1) 63 ™) 20

18558 oopn~, AT - FILE “JAME®

186562 13410 oEaAD 9, FILEX( 1)

18572 XFILE=1liLr7=2

19580 CALL ~ACHFILE(HFILE, £11784)

185992 eEw1'ID KFILE

18522 1F(Lav.Er.l) Lnz=1

18618 PEAD(KTILE, S42, EID=545) NP, (TC1)»0ICI),I=1,%P)
13622 543 rFOoPMAT(18v,13/¢3%,2¢1%,Fl0.2)))

18630 545 coyrine

10640 CALL DETACH(KFILE,.,)

10658 28 DELT=T(2)-T( 1)

18668 3@ IF(LNY.En. 1) G9 T0 35 ?
19670 Loz=2

18688 35 6o ~p(1€515,18846),L07

12698 1851S ppivT 13 o

13762 13 FIPMAT("AG - LOSS COEFFICIENT FOP AU~ E™ COMDITT™ DEFINED BY:‘/

187188 K=2.xGxH/(N/A)*x25 "HERE K=LOS& CHEFTF, G=ACCELEPATION NF"/“GRAYITY
187208, 0=D] €CHASGE AND ASCPOSS-SECTIOMAL APEA OF OUVILET COMDIIT.')

18738 18559 PEAD,CD

187428 Go ™n¢12562, 13346y,L07

18758 1QS6Q vpiMT 4 L

1876€ 14 FOPMAT("AY - CPOSS-SECTIONAL APEA(FT*%*2) OF ImMTLE~™ CONDIL T, ")

18770 1858@ pvFaD, AC

10780 6o T™0(10590,12846),L02

1279¢ 12592 »ety~ 16

18880 16 FO=MAT("Al - IMITIAL GAGE HEIGHT AT "HICH DPAVDI'™ PEGIMS(FT.

108122 ABQVE"/"DATIM{ NSED T DETE®MIME OUTLET COMPUIT LOSS COEFF..'™) .

10326 18620 pEAD,H! ‘
10838 g1 ™ 10630, 10846),L072

10840 19630 »eoryT 17 N

12358 17 FOPMAT("AJ - FIMIAL GAGE MEIGHT T0 WwHICH PESEP'0I® IS TO BE DPA
103602wM £I-1*/*¢FT. ABOE DATIT{ '€ED TO DETEPMINE O'TLET COMD'IT LOSS C
163 7020 EFF. )

1e3%¢ 10660 oREAD,HF

18898 0 = 1066708, 18846),L07

109900 12672 roryT 13 .

12912 18 FoeMAT("AK - COEFFICISITR QF POWEP CUPVE FIT T0 GAGE HEIGHT(FT)
18924 w2 pTeELUnI B /"L MECACPE-FT). FIPM OF ENMATION! VEAsCxaB} WEDE
189388 + =praLsm/»ILIME, v EAtAL S GAGE YHEIGHT AND A AYD B APE THE COEFF
1294221 CITMNTe, "/ EITEP A THE] B CSEPEPATED WITH A COMMA.'™) i
19958 18720 pEAD, CHEFFA,COSFIR !
19968 50 TN(1@73@,12346),L02

129708 12739 porMT 19 N .

12938 19 FO°MAT(™AL =~ DESIFED TYPE IF ONTPH~™ AC FILLAWS: /5%, "ENTEP

19 §

R




e

H2250

22,06/79

42258¢ coIT.

189982 1| - DETAILED PPINTINT OF GAGE {Te., INFLNW, €TNDAGE"/16&v,%aAND 9ty
112202L0% FI® EACM IMCPEMEMTED TIME,"/SY, "EMTEP 2 - LIMITS O1rnrr 10 11
H10102TIAL AID SIMAL COMDITIANIS ONLY.*™)

11820 Korw=1

11832 10788 pEAD, QUrTpUIT

11042 69 ™¢12787,1€346),Lr7

11¢S¢ 1@787 (v(arnenur e, 1) 60 TO 29

11868 1F(KAMTT.EN. 1) GO +n 102300

11¢7@ on ~0¢ 10382, 18846),Ln"

1183¢ 10388 ovilty 123%0'T=2

11€990 12 FODMAT("AM = TIME INTEPUTAL FOP DRINTHrie, /g eer Mrres RE EOVAL
111068 ~0 MMLTIOLES OF } FOr CNNESTANT INFLO™ 2P MILTIPLES"/, 6X,"0F
111188 TIME IMTETYAL NF THE I[YFLOY HVDFOGPADH.'™

11120 10846 oEap,t™r

11138 29 Go TO(1@350,10846),Ln7 B

11140 10858 »oiy~,"AY - SAYE QUTPI'T FOP GPAPHICS AND/OP OTHEP 1SE”

11152 caLL AMSwEP(elll53,¢11158)
11168 11153 *1epng=1

11178 »pINT,"FILE NAME"

11132 KFILE=2

1119€ 11156 pPEAD 9, FILEK(2)

11200 6o 10 11162

11218 11153 YyeavE=d

11220 11168 G3 7vo¢11208,19846),L07
11230 10846 wwk=14

11248 caLl PEPMICKKYK, LAV, JKL)
11258 9 T¢10280, 1061392, 10230, 10270, 10330, 18410, 10550, 18580, 18620, 16660,
1126@210726, 187803, 108408, 11156, 1120806),JKL

11270 11288 »riyT 3!

11288 31 TOTMATC//,2%, " TIME GAGE HT. INFLOW_ STIPAGE  OUTFLOW™"/"
112988 (HBY™, 7Y, "CFTY*, 5, “CAF/HP) s 3%, "C(AF)Y ", SYX, “"CAF/HEY ", /)

11380 MGr=¢C

11310 11225 y2=y1

11320 =0

11338 g=32,2

11348 1=1

11353 a=@,08254xAC* SOPT(2.#G/7CD)

11368 TT=0,2

11373 Qi=BxcO™T(HI)

1138¢ "L I=COEFFA*HI**COEFFB

11392 1v¢MGe.En. 1) GO T 11322

1140¢ prINT 34, TT,HIL,CIC),OLLL01L

11418 G0 v0 4@ ) i

11428 34 FOPMAT(F7.2,57,F6.2,4%,F6.2,3%,77.2,4¢,76.2)

11430 11322 vprTE(2,11323) Tr,HI.01chH),mLl, 0l

11448 11323 FoeuAT(2F3.2,F10.2,78.2)

11459 48 aAMi='mL1/DELT+01/2.

11468 y=ps+l

11478 1F¢MT.ME.G) GO T) 45

11480 cl=cCg

~




2250«

11490
1152
1151@
11528
11522
11540
11559
11563
i157¢
11582
11592
11600
11618
1620
11630
11640
11650
11660
11678
11632
11690
117¢0
11710

H2250

02,706,739

cIoT.

n2=C1

45 tF(NTLMMFLLY GN TO SO

1F(I.GE.N") 69 T 51

nl=r1c1)

r2=n1cr+ly

c? ™ 52

51 pl=pr¢y™

A -l H s had)

S8 AN2=al-0l+¢nleq2y/2.

AA=CHIEFFA/DELT

re=n/s2.

w=0

55 FU=H2xxCOEFFR+(PB/AAYXSOPT(H2)-AN2/AA
FOHSCHETFR«H2x2 (COEFFB-1.3)+(BR4%. 5/AA) /SCPT(HD)
yl=pg2-ryy ooy

DH=ABS(H1-Y42)

KKIUK+ 1

ya=yl

IF(XK.GT.288) Ggn T0 60

1F(MH.A". 6,81y GO ™ 5SS

50 T3 65

8¢ prinT 61 ) . )
61 FOPMAT(/'™EWTIN MET™OD DID NOT COMVEPGE IM 200 [TESATIONS -

L172@2CUFCK IMN™'1™ DATA.'™

1173e
11748
11750
11760
11770
11730
11790
11308
11816
11820
11832
11340
11350
118660
11879
11388
11899
11900
11919
11920
11930
11940
11952
11962
1197¢
1193¢

GO T2 999

65 TT=TT+DELT

N2=DxernTIy2)

"L 2=COETTAXY 2x% COEFFR

DA=ARS(N2-92) .

1ECANTOITNEL L) GO 1D 66

KX l=K/1 ekl DP=K

1F(KKl.LT.8.90P. KK1.GT. @) 3 Tn 68

67 IF(NGR.EN. 1) GO TO 11696

pptyT 34, "T,H2,02,Y0L2,02

GN TO 66

11696 **e17EC2,11323) TT,H2,02,v0L2,02

66 IF(NGO.Er. 1) GO T 11703
1E(¢N"""N1"T, GE. 2. AYYD.H2.LT.HF) PPINT 34, TT,H2,02,w0L2,02
Gn T™ 11710 ’

11783 cotrrire

11710 17(H42.LT.HF.2P.DR.L T . Bl) GO T 999
63 IF(H2.LTeHF.OF.DQ.LT..B!) G T 67

1=1+1

pi=n2

oL i=mgL2

Gn T 40

999 Ln7=2

1F(NG2. Er. 1) CALL H225@1¢onTr1T,1pp,¢11734)
ITC¢IRATE. En. 1) CALL 4 2250G(HFILE, m™T,0nTnus, 1np,NGR, §11784, §11225)
11734 meiy~ 11785




e

H2250

82/86/7% g

H2258%  comT. b

11999 11735 FOoMAT(//'PEPIN 0P STIDP™)

12608 1143¢ pEAD, 22777

12010 1F(277272.Tn.21{PE) 63 10 0734

12620 17¢77277.Sr. 2~ 62 TO 11430

12336 »vI*T, "AND MreT BE PESIN 0P STOP™

12648 G0 T0 11430

1235¢@ 11483 evon

12668 EYD ’

13032 <vPoQUTINE H22S8G(HFILE: TT,0MTPIIT, I PP, NGP, %, %)

13618 covmMotl /CT7801/KFILE, FILEK( 2) /MAIN/LAZ,LOY

13820 CHARACTE"™ FILEX%8,4{FILEXS

13638 IMTEGEFR Qrrone

13649 XFILE=2

13853 CALL TACHMFILECHMFILE, $13228)

13062 yp=TTiNv=TTiN2=1

13670 13068 1F(JD.LE.230) GO TO 13280

13038 M2=N2«2:D=ND/N25 G TO 13360

13090 13030 *el=g7rTor 75271 PP

131089 top=y2;Qrrpur=1

1311@ rrantacprr/2) %012

13128 IFC(NY.GT.3) ww=l

13130 ND=YD+l+Nvw

13142 pEVIND 2

13158 wprTE(C2,13120) (ND,1=1,5)

13168 13128 wopMAT("10 42258 235 &5 EDGE"/"l1 (85¢/),(3r8.2,F10.2,F8.2))"
131788712 *,13,4¢1%¢,13)/*13",5¢* 1))

131808 wpr1TEC2,13150) . .

1319@ 13150 FOPMAT("14 CUPYE DESIGNATIONS FOP H2258 apE:*/"15 I=TIME
132802£2=GAGE HT I=INFLOW"/"16 4=STOPAGE S=onTFLAW" /17 "WIITS FOR AB
1321020"'E "APIABLES APE:"/*18 yos] FT=2 AF/HP=3,5 AF=4a")
13220 Gr=1

13230 rETUYIPY 2

13249 BTy H22501¢IMTRPIT, IPP, x)

13250 1pp=11s250uTPuT=Nsli CALL DETACH(2,,)

13268 13220 vETrony |

13278 END

22







